Neural stem cells (NSCs), multipotent progenitor cells, have the ability of the capable of proliferation, self-renewal, and the production of many differentiated functional progenies. Moreover, the engraftment of these cells leads to recovery in neuropathological conditions. The NSCs possess self-renewal propensity in vitro growing in clonal aggregates called ¡°neurospheres¡± and may provide an unlimited source of cells for patients with Parkinson¡¯s disease, Hungtington¡¯s disease, and multiple sclerosis. The molecular mechanism of the development and differentiation of rat NSCs, were investigated. The research were concentrated on 1) mitogen activated protein kinases (MAPK) pathway and gap junctional intercellular communication (GJIC), and the cellular channels for communication between neighboring cells during development and differentiation of fetal rat brain were investigated, 2) the relationship between MAPK and GJIC relationship in TPA-induced stellation on NSC-derived cells, and 3) NSC?derived a stable cell line used was established using a simian virus 40 large T (SV40) and investigated signaling pathway in differentiation and apoptosis of the immortalized cells. During NSCs isolated from embryonic day 17 (ED17) fetal rat, expression of Cx43, Cx32, and p38 were gradually increased by 72 hours, while after 7 days, they were largely reduced. However, the phosphorylation of p38 was consistent after 24 hours, while phospho-ERK1/2 did not express. NSC-derived cells were exposed to 12?¨ª-tetradecanoylphorbol-13-acetate (TPA) and it was found that, the polygonal shaped cells were differentiated into process-bearing stellate like cells. During TPA-induced stellation, ERK1/2 and p38 Map kinase were related to differentiation.
